We recently reported the isolation of three new triterpenoids, 2,3-seco-3-oxours-12-en-2-oic acid, 2,3-seco-3-oxoolean-12-en-2-oic acid, and betulin 3-O-palmitate, along with five known ones from the rhizomes and roots of Gentiana lutea L. (Gentianaceae). 1) In the course of further studies on the constituents of this plant, a new triterpenoid, 12-ursene-3b, 11a-diol 3-O-palmitate (1), the artificial diene derivative , 9 (11), 12-ursadien-3b-ol 3-O-palmitate (1a) and five known compounds (3-7) were isolated. In addition, (Ϯ)-gentiolactone [(Ϯ)-2], isolated from this plant, was successfully separated into its enantiomers [(ϩ)-2, (Ϫ)-2] for the first time, and the absolute configurations at C-9 of (ϩ)-2 and (Ϫ)-2 were assigned as S and R, respectively, from the optical rotations and the circular dichroism (CD) spectral data. This paper deals with the structural elucidation and identification of these compounds. The isolation procedure is described in detail in the experimental section. Five known compounds were identified as squalene (3), stigmasterol (4), campesterol (5), b-sitosterol (6) and b-sitosterol b-D-glucopyranoside (7), by direct comparison with authentic samples. H COSY) of 1 implied connectivity for H-12 to the oxygenated methine proton described above. The alkaline hydrolysis of 1 in methanolic KOH yielded methyl palmitate. The 1 H-NMR chemical shift at dd, Jϭ8.9, 7.6 Hz)] of 1 was shifted downfield by ϩ1.31 ppm compared with that of a-amyrin, indicating that the palmitoyl group is located at the C-3 hydroxyl group of 11-hydroxy-a-amyrin. This deduction was supported by 1 H-detected heteronuclear multiple bond connectivity (HMBC) correlations between H-3 and C-1Ј. From the above data, the coupling constant of H-9 (J 9,11 ϭ8.8 Hz) and the nuclear Overhauser enhancement spectroscopy (NOESY) correlations (H-11/H 3 -25, 26), the structure of 1 was determined to be 12-ursene-3b, 11a-diol 3-O-palmitate.
ϩ31.1°(CHCl 3 ). The molecular formula was determined to be C 46 H COSY) of 1 implied connectivity for H-12 to the oxygenated methine proton described above. The alkaline hydrolysis of 1 in methanolic KOH yielded methyl palmitate. The 1 H-NMR chemical shift at H-3 [d H 4.53 (1H, dd, Jϭ8.9, 7.6 Hz)] of 1 was shifted downfield by ϩ1.31 ppm compared with that of a-amyrin, indicating that the palmitoyl group is located at the C-3 hydroxyl group of 11-hydroxy-a-amyrin. This deduction was supported by 1 H-detected heteronuclear multiple bond connectivity (HMBC) correlations between H-3 and C-1Ј. From the above data, the coupling constant of H-9 (J 9,11 ϭ8.8 Hz) and the nuclear Overhauser enhancement spectroscopy (NOESY) correlations (H-11/H 3 -25, 26), the structure of 1 was determined to be 12-ursene-3b, 11a-diol 3-O-palmitate.
When compound 1 was dissolved in CDCl 3 , and was left in a refrigerator (12°C) for 2 months, an allylic hydroxyl group at C-11 in 1 completely eliminated the hydroxyl group to form a 9(11), 12-diene conjugated system (UV l max 275 nm), resulting in the artificial diene derivative (1a). The structure of 1a was determined to be 9(11), 12-ursadien-3b-ol 3-O-palmitate by spectral analysis, and was further confirmed by comparison of the spectroscopic data with those of 9(11), 12-ursadien-3b-ol 3-O-acetate.
3) Ito and Lai reported that urs-9(11), 12-diene derivatives were easily obtained by the photolysis of urs-12-en-11-ol derivatives, 4) however, it is likely that the trace HCl in the NMR solvent (CDCl 3 ) catalyzed the reaction.
by comparison of the spectral data with those reported in literature. 5, 6) This compound has already been isolated from the dried roots of G. purpurea, however, the authors of the paper reported that the compound which shows no optical activity is a racemate according to Xray diffraction analysis.
, isolated from this plant, was successfully separated into its enan-
.6°] by HPLC using a chiral column. The CD curves of (ϩ)-2 and (Ϫ)-2 were also symmetricall opposites ( The absolute configuration at C-9 of (ϩ)-2 was assigned as S from the signs of the optical rotation and the Cotton effect of the CD spectrum. That is, the optical rotation of (ϩ)-2 exhibited the same sign when compared with that of (4S)-4-ethyl-4-hydroxy-1H-pyrano [3,4- 7) which was an important precursor for the synthesis of (S)-camptothecin. 8, 9) Furthermore, the CD spectrum of (ϩ)-2 showed a positive Cotton effect, which is the same sign of the Cotton effect on that of 9-b-D-glucosyl-(S)-camptothecin.
10) Therefore, the absolute configuration at C-9 of (Ϫ)-2 was assigned as R, and this conclusion was further supported by comparing the signs of the optical rotation of (Ϫ)-2 and (4R)-4-ethyl-1,4-dihydro-4-hydroxy-3H-2-benzopyrane-3-one ([a] D Ϫ48.3°).
11) Accordingly, compounds (ϩ)-2 and (Ϫ)-2 were concluded to be (S)-(ϩ)-and (R)-(Ϫ)-gentiolactone, respectively. This is the first example of the separation of (Ϯ)-gentiolactone into its enantiomers, and is the assignment of their absolute configurations at C-9.
Experimental
The CD spectra were obtained with a JASCO J-720 spectropolarimeter. The instruments, materials and experimental conditions were the same as in our previous paper.
1)
Extraction and Isolation The extraction and isolation procedures were as described in our previous paper. Coupling constants (J in Hz) are given in parentheses. 
